Introduction
The idea of launching a startup company has surely crossed every person's mind at least once: becoming an entrepreneur promises personal fulfillment, interesting challenges, as well as financial success... if you are lucky. In Austria alone, 37,120 startup companies were founded in the year 2014 (BMWFM, 2015) . Although this number seems to be high, the entrepreneurial activity in Austria is still low compared to "entrepreneurial countries" such as the United States (Singer et al., 2014) . Especially from technical degree programs, only very few alumni decide to become entrepreneurs. This might be due to the lack of programs in the field of entrepreneurial education. The European Commission (2008) , however, claims that it is technical and creative students that would benefit most from an entrepreneurial education. The European Commission goes even one step further and states that most of the innovative and useable ideas are coming from non-business studies (European Commission, 2008) . In order to foster innovation and entrepreneurship across Europe, they created the European Institute of Innovation and Technology (EIT) in 2008. Within knowledge and innovation communities (KICs), the EIT brings together diverse partners (e.g., universities, research labs, companies) to develop innovative products and services, found companies, and so on (EIT, 2016) . The universities of the TU Austria (tuaustria.ac.at/en/) participated in this initiative and were either coordinating a knowledge and innovation community or were partners in one. For example, TU Graz was coordinating a knowledge and innovation community focusing on sustainable energy and climate change mitigation, whereas both TU Wien and Montan University Leoben were partners in one focusing on raw materials. Another valuable network is the Conference of European Schools for Advanced Engineering Education and Research (CESAER; cesaer.org) -a nonprofit association of leading European universities with the goal to foster excellence in engineering education and research and innovations through close cooperations with industry.
The concept of the "entrepreneurial university" is now recognized as a major driver for self-development and innovation and as an appropriate response to succeeding in highly turbulent and unpredictable markets. This article outlines and evaluates the current implementation of this concept at the universities of technology (TU) in Austria. First, to evaluate the status quo, a review of existing programs and initiatives was undertaken at the three universities comprising the "TU Austria": TU Graz, TU Wien (Vienna), and MU Leoben. Second, a questionnaire was designed on the basis of the HEInnovate framework and sent to representatives of the three universities and resulted in responses from TU Graz and TU Wien. The results underscore that the model of the entrepreneurial university represents the next step of development in higher education. Moreover, it demonstrates that there is still room for improvement at the TU Austria, especially in terms of fostering an entrepreneurial spirit among students.
The biggest risk is not taking any risk…
In a world that is changing really quickly, the only strategy that is guaranteed to fail is not taking risks.
Mark Zuckerberg Founder of Facebook
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The model of the "entrepreneurial university" is currently recognized by experts as a major driver for selfdevelopment and innovation and as an appropriate response to succeeding in highly turbulent and unpredictable markets (Hannon, 2013) . Consequently, the question arises: should the topic of "entrepreneurship" be reinforced in higher education? To answer this question, this article examines the current implementation of the concept of the entrepreneurial university at the TU Austria. Furthermore, it investigates possible improvements of the existing entrepreneurial approaches. The respective research questions that this investigation addresses are:
• How is the concept of the entrepreneurial university defined and who are the stakeholders of this concept?
• Is TU Austria already entrepreneurial?
• In which way(s) could the implementation of the entrepreneurial university be improved in the TU Austria?
The investigation highlights the essential points about the discussion on the entrepreneurial university and provides a list of tools for entrepreneurial approaches. As far as existing entrepreneurial approaches in higher education in Austria are concerned, this article presents and discusses the results of a status-quo investigation among the TU Austria universities. Based on the collected information, it evaluates the current situation and offers specific recommendations for improvement. Future students (including potential entrepreneurs), as well as the academic and administrative staff of the TU Austria universities, stand to benefit the most from this study because it focuses on these institutions, but the general findings will also be of interest to equivalent stakeholders outside Austria. Therefore, this article is of interest to all universities that would like to understand how to become an entrepreneurial university and how to overcome implementation obstacles.
Literature Review: The Concept of the Entrepreneurial University
Researchers generally agree on the high potential of entrepreneurial universities in today's highly turbulent and unpredictable markets (Hannon, 2013) . However, there are critics who doubt that the technical sector is the right place to implement an entrepreneurial university because the concept includes numerous elements of business education and it influences the autonomy of the universities (Krimsky et al., 1991) . In addition, the model corresponds to an image of perfection that everyone wants to achieve but few know how to implement. The entrepreneurial university is a multifaceted process of continuous improvement; therefore, it is also difficult to define strict guidelines for its implementation (OECD, 2012) . Given that the diversity of entrepreneurial approaches taken by universities is one of the concept's most important features (Fayolle & Redford, 2015) , a clear definition would be likely unachievable. However, for the purpose of our investigation, it was necessary to identify the salient features of the concept. The European guiding framework for entrepreneurial universities, called "HEInnovate", is published by the OECD and the European Commission and includes the most important features for self-assessment of higher-education institutions (OECD, 2012) .
Despite the lack of a clear definition, the literature distinguishes between the entrepreneurial university, which is a concept that affects all parts of higher education, and "entrepreneurial education". The latter term is applied at all levels of education and could be seen as a component or tool of the entrepreneurial university. Also, within an entrepreneurial university, two important actors need to be distinguished: the academic entrepreneur and the entrepreneurial academic (Alexander et al., 2015) . Academic entrepreneurs are academics that engage "in formal commercialization activities which often result in patent creation, license sales and or the creation of new ventures and spin out firms". In contrast, entrepreneurial academics participate in a wider range of activities that link the university with other organizations, particularly in industry. Thus, the entrepreneurial university is not just a new version of business programs with the aim to launch startups. It is more like an attitude that opens new possibilities for students as well as faculty members. Certainly, these are not the only groups who benefit from this model; there are many different stakeholders (see Box 1). The motivation of entrepreneurial academics plays a particularly important role in connecting different stakeholders.
Although we have some idea of the key features of the entrepreneurial university, what is lacking is knowledge of the best ways to develop and implement new programs. There is also a lack of information regarding Austria, where only a few studies (e.g., Daxner & Kailer, 2009) 
Stakeholders of the entrepreneurial university
Following the famous triple helix model from Etzkowitz and colleagues (2008) , the interest groups of the entrepreneurial university can be condensed to three key stakeholder categories: university, industry, and government. However, as can be seen in Box 1, the stakeholders are as multifaceted as the entrepreneurial university itself. Key stakeholders include, for example, the local government and the community, which can bring substantial benefits to the entrepreneurial university. It has been shown that entrepreneurs mostly take action in the region they have studied and, as a consequence, the local area can experience a boom (Kulicke & Görisch, 2003) . Therefore, locals should be very interested in implementing this model. And that is just one example: benefits like this can be found for all kinds of stakeholders. Current students as well as internal university stakeholders such as faculty members also benefit from and contribute to the entrepreneurial university. Professors can act as mentors for startups and may also realize their own ideas in cooperation with their students. Within an entrepreneurial university, close relationships are established with companies, which help ensure that students receive an up-to-date and relevant education. Nevertheless, some companies may view new academic ventures as potential competitors and might prefer to limit the roles of universities to research and consulting services (Etzkowitz et al., 2000) . However, this outdated view is completely contrary to the concept of the entrepreneurial university and would restrict economic progress.
The HEInnovate framework
One of the essential parts of the questionnaire consists of the HEInnovate framework, which also concentrates on higher education (HE). This self-assessment tool for implementing the model of the entrepreneurial university was developed by the European Commission and the OECD to support higher education. Using this tool, a university can rate itself on a scale ranging from 0 (very weak) to 10 (very strong) in the following seven areas (European Commission, 2011): For our questionnaire, we were able to adopt the framework without needing to tailor it to the Austrian context by using the detailed specifications as offered by the framework.
Methodology
Our studied involved four main steps:
1. First, we clarified how the multifaceted entrepreneurial university is defined in the context of Austrian universities of technology. To do this, we conducted a detailed review of the relevant literature based on recommendations and online searches using the keywords "entrepreneurial education", "entrepreneurial university", and "stakeholders of the entrepreneurial university", as well as each keyword in the context of TU Austria, TU Wien, TU Graz, and MU Leoben.
2. Next, we examined current practices to improve access to entrepreneurship for students and academic staff of Austrian universities of technology. By reviewing online information provided by the universities, we were able to create mind-maps of TU Graz, TU Wien, and MU Leoben that showed their programs and relationships with other institutions. Afterwards, we used the mindmaps and our literature review to create a list of relevant questions to include in a questionnaire customized to each university. The following questions were posed:
• When was the first time that students/employees of your university were confronted with the topic of "entrepreneurship"?
• To what extent (percentage) are students and employees aware of programs known that support entrepreneurship?
• Currently, there is a trend of becoming an "entrepreneurial university". What does your university do to meet this model?
3. In the third step, we presented a customized questionnaire -including the mind-map, HEInnovate framework, and additional questions -to a contact person at each university. Each person completing the questionnaire held the same or a comparable position (i.e., head of an institution) at their university and was familiar with their university's strategy. We also ensured that the respondent was already familiar with the relevant concepts of the entrepreneurial university and technology transfer.
4. Finally, we received and analyzed the responses from the representatives of TU Graz and TU Wien, including any gaps that were identified in the mindmaps. Unfortunately, the representative of MU Leoben did not provide a completed questionnaire.
Results
The results provide insights into what is actually being done in terms of implementing the concept of the entrepreneurial university in two universities of technology in Austria. Table 1 provides an overview of the self-assessment provided by the representatives of TU Graz and TU Wien. Notably, these results show strong similarities in the answers relating to the HEInnovate framework.
One of the few differences appeared in the first segment, which asks whether entrepreneurship is a major part of the university strategy. In the point system of the HEInnovate framework, which ranges from 0 (very bad) to 10 (very good), the TU Wien gave itself an 8 for this segment, whereas TU Graz gave itself a 4. Nevertheless, despite TU Graz giving itself such a low score, we identified several points within the TU Graz strategy that align with the characteristics of an entrepreneurial university. And, regarding their commitment to implementing the model of the entrepreneurial university, both universities give themselves a high ranking.
Concerning faculty autonomy, both universities placed themselves in the lower half of the scale. Here, the university representatives see room for improvement.
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The framework answers also reveal that, unlike TU Wien, TU Graz lacks a specific finance support strategy for entrepreneurial development, but it offers proportionally more of its funding for staff and students to support entrepreneurial activities. Thus, TU Graz may be putting greater emphasis on motivating its employees to "live" the model of the entrepreneurial university. But again, both universities still have room for improvement in this area.
The results also show that the universities have developed excellent relationships with external stakeholders and incubators. For example, both universities participate in the Austrian AplusB (Academia plus Business) incubator network that works closely with the higher-education sector and includes seven sites near the different universities. This network provides launch support to startups that already have a business idea (AplusB, 2016).
However, the results also reveal shortcomings in essential areas such as idea creation, implementation of an entrepreneurial spirit, and in provision of an entrepreneurial education in general. Both universities performed badly in terms of measuring the impact of their entrepreneurial programs. Thus, the impact of entrepreneurial teaching and learning activities are not assessed.
Discussion and Conclusion
In terms of fostering an entrepreneurial spirit and promoting entrepreneurship, the TU Austria has to make much greater efforts. By implementing mentoring systems, open spaces within incubators, and knowledge transfer centres, a network between institutions and organizations involved in the startup scene can be established. All universities of the TU Austria are already part of such networks, which are useful on the way becoming an entrepreneurial university. Nevertheless, the encouragement of an entrepreneurial spirit on the entire university campus should be an equal goal. Such an entrepreneurial spirit is helpful for students in identifying opportunities for personal growth and starting their own business as a further career opportunity (Volkman et al., 2009) . The implementation of such a campus-wide spirit also has obstacles: not all students take courses in entrepreneurship and there may be a lack of entrepreneurial experience among faculty members. Furthermore, traditional (lecture-based) methods of education are not "state of the art" in entrepreneurial education. Students need access to broad opportunities for entrepreneurial education that are intensively promoted.
To further encourage the development of entrepreneurial mindsets in young people, the education system in Austria should implement entrepreneurship education tools at a much earlier stage in the education process of students. Currently, tools for entrepreneurial education and promotion of their availability starts predominantly at the master's level.
Universities in Austria should also encourage contests and friendly competitions. For example, in the United Kingdom, the National Centre for Entrepreneurship in Education launched the "Entrepreneurial University of the Year" program in cooperation with the Times Higher Education (Hannon, 2013) . Another possibility is to start a student's club like the Cambridge University Technology and Enterprise Club (CUTEC) in Cambridge. This is a startup café that offers traineeships, promotes entrepreneurship at the university campus, and supports entrepreneurial campaigns and research (Hofer et al., 2010) . To achieve even greater awareness of entrepreneurship among the students, interesting awards and prizes such as an exclusive party for the winning university could be offered.
Finally, it can be said that the model of the entrepreneurial university is already implemented in some parts of the TU Austria and is not just a vision of the future. Good cooperation with companies and with the Austrian AplusB incubator network are examples of the model is taking hold. Further entrepreneurial activities are being undertaken in the three universities of the TU Austria. For example, the TU Graz offers the course "Gründungsgarage", where students with a startup idea receive personal coaching from experts and participate in several workshops on business plans, business models, etc. On the way to becoming an entrepreneurial university, the TU Graz started an initiative together with the University of Graz to complement each other's efforts in becoming an entrepreneurial university. Julia Soos is a PhD candidate at the Graz University of Technology (TU Graz) in Austria, where she also holds a Master's degree in Industrial Engineering and Management. She has work experience as a business consultant covering diverse industries, with a focus on marketing, customer relationship management, and process management. Her current research interests lie in competence development for entrepreneurs in high-technology industries and the concept of the entrepreneurial university.
